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Bendalir tak Newtonan mempunyai karakter yang unik kerana tidak mematuhi hukum 
kelikatan Newtonan. Dengan sifat reologi, persamaan klasik Navier-Stokes tidak lagi 
sesuai untuk mentakrifkan keseluruhan bendalir tak Newtonan. Bendalir tak Newtonan 
boleh ditakrifkan mengikut beberapa kategori seperti elastik likat, kelikatan 
kebergantungan masa dan kelikatan tak Newtonan. Contoh bendalir adalah seperti 
minyak, sos, pasta makanan, cat dan larutan koloid. Bendalir tak Newtonan mendapat 
perhatian kerana prestasi yang cemerlang di dalam industri dan penggunaan teknologi 
jika dibandingkan dengan bendalir Newtonan. Dalam kajian ini, terdapat dua bendalir 
tak Newtonan iaitu bendalir nano Casson dan Williamson yang dipilih untuk diselidik. 
Sementara itu, beberapa syarat sempadan dikaji iaitu suhu dinding malar, pemanasan 
Newtonan dan syarat gelincir. Syarat lain yang dipertimbangkan adalah kesan radiasi 
terma, medan magnet dan keliangan media. Model yang dicadangkan untuk setiap 
permasalahan adalah bergantung kepada sistem persamaan menakluk yang tertakluk 
kepada syarat awal dan syarat sempadan. Kemudian, pembolehubah tak berdimensi 
diperkenalkan untuk menurunkan persamaan menakluk kepada bentuk tak berdimensi. 
Seterusnya, penyelesaian berangka persamaan pembezaan biasa diselesaikan dengan 
menggunakan kaedah Luruan. Penyesaian ini mestilah asimptot dan perlu memenuhi 
syarat awal dan syarat sempadan. Perbandingan kes kelikatan dijalankan untuk 
mengesah kajian yang dijalankan adalah tepat dan dipercayai. Penyelesaian berangka 
untuk profil halaju, suhu dan kepekatan diplot secara grafik dan dibincangkan dengan 
pelbagai parameter. Pekali geseran kulit, nombor Nusselt dan nombor Sherwood 
setempat juga diselidik dan diperiksa. Keputusan menunjukkan bahawa profil halaju 
menurun secara signifikan dengan peningkatan parameter Casson dan Williamson. 
Selain itu, dapat diperhatikan bahawa parameter tidak boleh melebihi nilai kritikal, di 
mana bendalir akan kehilangan karakter. Dalam kajian ini didapati bendalir tak 
Newtonan mempunyai konduktiviti pemindahan haba yang lebih baik daripada bendalir 
asas. Parameter pemanasan Newtonan juga meningkatkan suhu dinding di dalam aliran 
bendalir lembaran tegang. Penyelesaian fizikal parameter pemanasan Newtonan juga 
dianalisa. Penyelesain berangka yang diperoleh dalam kajian ini amat penting dalam 
mengesahkan asas aliran disebabkan piawanan ketepatan untuk kaedah anggaran, 
analitik dan eksperimen.  
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ABSTRACT 
The unique characteristic of non-Newtonian fluids is that they do not obey the 
Newtonian law of viscosity. With the rheological behaviour properties, the classical 
Navier Stokes equations are no longer appropriate to define all the non-Newtonian 
fluids. Non-Newtonian fluids can be defined in several categories like visco-elastic, 
time-dependent viscosity and non-Newtonian viscosity. Such fluids are oils, ketchup, 
food paste, paints and colloidal solutions. Non-Newtonian fluids have gained much 
attraction due to their better performance in industrial and technological applications 
compared to Newtonian fluids. In this study, there are two types of non-Newtonian 
fluids, namely, the Casson and Williamson nanofluids, were selected to be investigated. 
Meanwhile, several types of boundary conditions studied were constant wall 
temperature, Newtonian heating and slip conditions. Other conditions considered were 
thermal radiation effect, magnetic field and porosity of the medium. The proposed 
model for each problem would depend on the system of governing equations subject to 
the imposed initial and boundary conditions. Then, suitable non-dimensional variables 
were introduced to reduce the governing equations into the dimensionless form. Next, 
the numerical solutions of ordinary differential equations were solved using the 
Shooting method. These solutions must be asymptotic and must meet the imposed 
initial and boundary conditions. The comparison for viscous case was conducted to 
verify that the results of the present study would be reliable and accurate. The 
numerical solutions of velocity, temperature and concentration profiles were plotted 
graphically and discussed with different parameters. The skin friction coefficient, local 
Nusselt number and Sherwood number also have been studied and examined. Results 
showed that the velocity profile had decreased significantly with increase in Casson and 
Williamson parameters. The wall temperature increased when Casson and Williamson 
parameters increased. Besides, it is noticed that these parameter must not exceed the 
critical values respectively; otherwise, the fluid lost its characteristics. The non-
Newtonian fluids in the present study were found to have better conductivity in heat 
transfer compared with base fluids. Also, the Newtonian heating parameter leads 
increase the wall tempearature in the fluid fow over a stretching sheet. The physical 
solutions for Newtonian heating parameter were also analysed. The numerical solutions 
obtained in the present study would be important in the validations of fundamental flow 
because of the accuracy standards for approximate method, analytical and experimental 
method.   
 
